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Seven cases of pancreatic injuries of various severity ranging from grade I to grade IV treated by closed tube drainage are 
presented. Only one patient (14%) developed pancreaticoduodenal fistula postoperatively which was managed conser
vatively and closed within four weeks. Simple drainage is a satisfactory method in the treatment of pancreatic injuries. 
[Turk J Med Res 1994; 12(2): 83-86] 
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P a n c r e a t i c in jury i s o n e o f the u n c o m m o n in t ra-ab
domina l in jur ies, usua l ly i nduced by forcible c o m p r e s 
s ion of the p a n c r e a s agan is t the ver tebra l c o l u m n , with 
d isrupt ion of panc rea t i c t i s sue a n d poss ib ly interrupt ion 
o f the duc ta l s y s t e m a n d r e l e a s e o f p a n c r e a t i c e n 
z y m e s l ead ing to n e c r o s i s o f the ne ighbour ing t i ssues 
a n d ret roper i toneal irritation. 

V a r i o u s su rg i ca l p r o c e d u r e s h a v e b e e n u s e d i n 
m a n a g e m e n t of panc rea t i c injur ies rang ing f rom s imp le 
d ra i nage to mos t d e m a n d i n g surg ica l opera t ion s u c h 
as p a n c r e a t o - d u o d e n e c t o m y with a s igni f icant morbid i ty 
a n d mortal i ty. 

R e s u l t s o f s i m p l e d r a i n a g e in m a n a g e m e n t o f 
s e v e n c a s e s o f panc rea t i c injur ies a re p resen ted . 

P A T I E N T S A N D M E T H O D S 

S e v e n pat ients with panc rea t i c injuries with s igns and 
s y m p t o m s of per i toneal irritation a n d internal b leed ing 
that w a r r a n t e d e x p l o r a t i o n o f t h e a b d o m e n , w e r e 
t reated in Ki rkuk Hosp i ta l dur ing the per iod f rom Oct . 
1987 to J a n 1990 . T h e y w e r e al l ma le and their a g e 
r a n g e d f rom 6 to 28 y e a r s . M e c h a n i s m of the injury 
w a s blunt in 5 pat ients a n d penetrat ing injury by gun 
shot in 2 pat ien ts . In a l l pa t ien ts of this s e r i e s , the 
d i a g n o s i s o f p a n c r e a t i c i n j u r y w a s d o n e i n t r a -
operat ive ly . T h e pat ients w e r e g r a d e d accord ing to the 
L o c a s c lass i f i ca t ion (1): 
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G r a d e I : S i m p l e super f i c ia l con tus i on with m in 'ma l 
p a r e n c h y m a l d a m a g e (3 pat ients) . 

G r a d e II: D e e p lacera t ion , per forat ion or t r ansec 
tion of the body or tail of p a n c r e a s ( O n e pat ient) . 

G r a d e III: S e v e r e c rush ing , per forat ion or t r ansec 
tion of the h e a d of the p a n c r e a s (0). 

G r a d e IV: C o m b i n e d p a n c r e a t o - d u o d e n a l in jur ies 
(3 pat ients) . 

B a s i c p r i n c i p l e s o f t h e m a n a g e m e n t o f t h e 
pa t i en t s i n c l u d e d : a c t i v e r e s u s c i t a t i o n , h e m o s t a s i s , 
p r o p e r t r e a t m e n t o f a s s o c i a t e d i n j u r i e s , a d e q u a t e 
d ra inage a n d suppor t ive pos t opera t i ve c a r e . E m e r g e n 
cy exp lo ra to ry l a p a r a t o m y w a s p e r f o r m e d th rough a 
long mid l ine i nc i s i on . T h e priori ty w a s to a r res t the 
h a e m o r r h a g e a n d l imitation o f a n y further c o n t a m i n a 
tion o f the per i toneal cavi ty. T h e p a n c r e a s a p p r o a c h e d 
through the gas t roco l i c o m e n t u m a n d any h a e m a t o m a 
a round the p a n c r e a s a n d d u o d e n u m w e r e e x p l o r e d by 
kocher i za t ion o f the d u o d e n u m . T h e panc rea t i c h e a d 
a n d retroper i toneia l port ion o f the d u o d e n u m w e r e ex
a m i n e d for any injury. T h i s po l icy w a s s u c c e s s f u l i n 
detec t ion of the ret roper i toneal rupture of the d u o d e 
n u m by blunt m e c h a n i s m i n C a s e No 3 , w h i c h w o u l d 
h a v e b e e n eas i l y m i s s e d o the rw i se . D u o d e n a l t ea rs 
w e r e repa i red in two layers a n d al l o ther a s s o c i a t e d 
injur ies we re delt on approp ia te ly . A tube dra in w a s 
left ad jacent to the site of the panc rea t i c injury a n d the 
a b d o m a n c l o s e d with con t i nous mono f i l amen t N y l o n . 
A l l pat ients h a d unevent fu l pos t -opera t i ve c o u r s e apart 
f rom a panc rea to -duodena l f is tu la a n d w o u n d 
s e p s i s that d e v e l o p e d in C a s e No 1 a n d pu l 
monary a te lec tas is that occu r red in C a s e s No 1 a n d 
N o 2. 
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R E S U L T S 

P a n c r e a t i c in jur ies a re u n c o m m o n , c a u s e d by e i ther 
b lun t ( 7 1 . 5 % ) o r p e n e t r a t i n g in jury ( 2 8 . 5 % ) , w i th 
p r e d o m i n a n c e o f y o u n g m a l e s (al l pa t i en t s i n th is 
se r i es ) a n d a c c o m p a n i e d with h igh i n c i d e n c e o f a s 
soc i a ted in t ra -abdomina l injuries that i nc luded ; duode 
n u m in 3 pa t ien ts , s p l e e n in 3 pa t ien ts , c o l o n in 2 
pa t ien ts , s t o m a c h in 2 pat ien ts , s m a l l in test ine in 1 
patient a n d k idney in one patient (Table 1). C o l o n i c in
jur ies are c o m m o n in penetrat inrg injuries a n d this in 
c r e a s e s the i nc idence of w o u n d s e p s i s as i t is ev ident 
i n C a s e No 1 . C o m b i n e d panc rea to -duodena l injur ies 
we re more c o m m o n in penetrat ing injur ies. 

A l l p a t i e n t s w e r e m a n a g e d b y c l o s e d t u b e 
d ra inage a n d al l did wel l apart f rom c a s e No 1 who 
d e v e l o p e d p a n c r e a t o - d u o d e n a l f istula (14%) wh ich w a s 
m a n a g e d c o n s e r v a t i v e l y by total paren te ra l nutr i t ion, 
protect ion of the sk in a n d m a i n t e n a n c e of the fluid a n d 
e lec t ro ly te b a l a n c e . T h e f is tu la c l o s e d s p o n t a n o u s l y 
toward the e n d of the 4 th week . Panc rea t i c f istula is 
more c o m m o n in panc rea t i c injuries involv ing the h e a d 
of the p a n c r e a s and this occu r red in one out of three 
pat ients with p a n c r e a t o - d u o d e n a l injuries (33%). Hosp i 
tal s tay of al l pat ients w e r e about 10 days with e x c e p 

tion o f C a s e No 1 w h o d e v e l o p e d panc rea to -duodena l 
f istula a n d stay in hosp i ta l for 32 d a y s . 

D I S C U S S I O N 

Retroper i tonea l posi t ion of the p a n c r e a s is un ique that 
the d i agnos i s of panc rea t i c injury is genera l l y d e l a y e d 
u n l e s s o the r i n t r a - a b d o m i n a l i n j u r i es n e c e s s i t a t i n g 
l a p a r a t o m y a r e p r e s e n t w h e r e t h e d i a g n o s i s o f 
panc rea t i c in jur ies i s usua l l y m a d e as in our c a s e s . 
P a n c r e a t i c injur ies we re a s s o c i a t e d with h igh i nc idence 
of i n t ra -abdomina l in jur ies w h i c h co r re la tes we l l with 
other reports (2). Dif ferent d iagnos t i c tools we re u s e d 
with var ied l imitation in d i a g n o s i s of panc rea t i c injur ies. 
S e r u m a m y l a s e i s genera l l y unre l iab le a n d per i toneal 
l a v a g e wi th m e a s u r e m e n t i f a m y l a s e leve l m a y be 
use fu l . A l t hough de tec t ion of a b n o r m a l t h i cken ing of 
anter ior renal f a s c i a by c o m p u t e d tomography is he lp
ful in d i agnos i s of panc rea t i c injury but i t m a y be nor
m a l in 40 % of pat ien ts (3). E n d o s c o p i c re t rog rade 
cho leng iopanc rea tog raphy a re of m o r e va lue in d iagno
s is of remote comp l i ca t ions of a -m i ssed injury (4-6). 
V a r i o u s s u r g i c a l p r o c e d u r e s - a r e d e s i g n e d f o r 
panc rea t i c duct , the d e g r e e o f p a r e n c h y m a l d a m a g e 
and the a n a t o m i c l oca t i on o f , ( t he injury (7). S i m p l e 

T a b l e 1 . D e m o n s t r a t e s the m e c h a n i s m , ana tom ic locatior, g rade of the pancrea t i c injury, the a s s o c i a t e d in t ra -abdomina l 
injur ies, the opera t ive p r o c e d u r e s wh ich we re car r ied out and the ma in postopera t ive comp l i ca t i ons that fo l lowed s u c h 
p rocedures . 

Case No 1 Case No 2 Case No 3 Case No 4 Case No 5 Case No 6 Case No 7 

Age (years) 
Mechanism of Injury 
Location of injury 
in the pancreas 
Grade of injury 
Associated injuries 

Operative Procedures 

Post-operative 

16 
Gun Shot 
Head 

19 
Gun Shot 
Head 

IV IV 
Duodenum Duodenum 
Right Kidney Colon 
and its vascular Stomach 
pedicle 
Colon 
Stomach 
Small intestine 
Duodenal 

repair 
R. Nephrec
tomy 
Colostomy 

Duodenal 
repair 
Colostomy 

Repair of 
stomach 

Repair of gastric 
and intestinal 
Perforations 
Pancreato Pulmonary 
duodenal 
Fistula Aelectasis 
Wound sepsis 
Pulmonary 

20 23 
Blunt Blunt 
Head Body 

IV I 
Duodenum Liver 
Retroperitoneal 

28 
Blunt 
Body 

I 
Spleen 

Duodenal 

Repair 

Hepatic 

repair 

Splenic 

repair 

6 
Blunt 
Tail 

I 
Spleen 

10 
Blunt 
Tail 

Spleen 

Splenectomy Splenectomy 

t 
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dra inage as u s e d in our c a s e s is cons ide red a proper 
m e t h o d in m a n a g e m e n t o f g r a d e I a n d g r a d e I I 
panc rea t i c in jur ies w h e n the ma in duct is intact (7), 
whi le panc rea t i c injur ies with d isrupt ion of panc rea t i c 
duct to the left of the mesen te r i c v e s s e l s a re usual ly 
t reated by distal panc rea tec tomy and d ra inage (8-12) 
a n d only R o u x - e n - Y loop to drain injuries of the duct 
at the h e a d of the p a n c r e a s (10). For v isua l isa t ion of 
the d u c t a l s y s t e m , i n t r a - o p e r a t i v e p a n c r e a t o g r a p h y 
through ampu ta ted tail of p a n c r e a s or by cannu la t ion 
of the a m p u l l a of V a t e r th rough a d u o d e n o s t o m y is 
a d v o c a t e d by s o m e s u r g e o n s , (2,8) but this w a s not 
f ound n e c e s s a r y i n ou r c a s e s . P a n c r e a t o - d u o d e n e c -
tomy for g rade IV injuries is a radical operat ion with 
c o n s i d e r a b l e mor ta l i t y ra te . D u o d e n a l d i v e r s i o n b y 
py lo r i c e x c l u s i o n (13) o r d u o d e n a l d i ve r t i cu l aza t i on 
method is sat is fac tory in dea l ing with g rade IV injuries 
is a rad ica l operat ion with cons ide rab le mortal i ty rate. 
D u o d e n a l d i v e r s i o n b y p y l o r i c e x c l u s i o n (13) o r 
d u o d e n a l d i v e r t i c u l i z a t i o n m e t h o d i s s a t i s f a c t o r y i n 
dea l ing with g rade IV injur ies. T h e s e a re d e s i g n e d to 
divert the s t r e a m of gas t r i c con ten ts a w a y f rom the 
d u o d e n u m , t h u s a l l o w i n g h e a l i n g a n d d e c r e a s i n g 
p a n c r e a t i c a n d bi l iary s e c r e t i o n s . In our c a s e s p a n -
n c r e a t o - d u o d e n a l i n j u r i e s ( C a s e N o 1,2 ,3) w e r e 
m a n a g e d by repa i r o f d u o d e n a l injury in two l aye rs 
a n d c l o s e d tube d ra i nage of the pancrea t i c injury. Th i s 
w a s s u c c e s f u l i n two c a s e s ( C a s e No 1 a n d No 3 ) 
a n d fa i led i n c a s e No 1 w h o d e v e l o p e d p a n c r e a t o 
d u o d e n a l f i s tu la that c l o s e d s p o n t a n e o u s l y with a d 
ministrat ion of total parentra l nutrit ion for four w e e k s . It 
is wel l k n o w n that panc rea t i c f istula resul t ing f rom a 
m i s s e d injury to ducta l s y s t e m will c l ose spon taneous l y 
by conse rva t i ve m a n a g e m e n t (14). I t is a l so repor ted 
that f is tu la with i nc idence rang ing f rom 20 to 4 7 % , a re 
m o r e c o m m o n i n i n j u r i es i n v o l v i n g the p a n c r e a t i c 
h e a d , e s p e c i a l l y w h e n the m a i n duct i s in jured (9), 
co r respond ing with our result of f istula in one out of 
t h r e e p a t i e n t s w i th p a n c r e á t i c o d u o d e n a l i n j u r i es 
(33.3%). 

It is wel l es tab l i shed that pos topera t i ve abdom ina l 
c o m p l i c a t i o n s a r e r e l a t e d t o t h e g r a d e o f t h e 
panc rea t i c injury (15), m e c h a n i s m of the injury (2) a n d 
p r e s e n c e of a s s o c i a t e d in t ra-abdomina l injury e s p e c i a l 
ly the co lon ic injury (16). In our c a s e s post operat ive 
in t ra -abdomina l comp l i ca t i on w a s l imited to c a s e No 1 
(fistula a n d w o u n d seps i s ) w h o h a d sus ta ined a bullet 
in jury with g r a d e IV p a n c r e a t i c in jury a n d w a s a s 
soc i a ted with mul t ip le i n t ra -abdomina l injur ies (Tab le 
No 1). 

O the r comp l i ca t i ons of panc rea t i c injury that are 
reported inc ludes : A b s c e s s format ion with an inc idence 
o f 10 to 2 5 % , u s u a l l y d e v e l o p s as a resu l t o f a s 
s o c i a t e d i n j u r i e s t o a d j a c e n t v i s c e r a 
( 9 , 1 1 , 1 2 , 1 4 , 1 5 , 1 7 , 1 8 ) e s p e c i a l l y c o l o n i c injury (16), 
p s e u d o c y s t 2 % (9,12,17,18) pos topera t i ve hemor rhage 

5 - 1 0 % (12 ,17 ,18 ) a n d p a n c e a t i t i s wi th h igh r isk o f 
dea th (12,17) . I t is a l s o s ta ted that sep t i c c o m p l i c a 
t ions after pancera t i c injury a re s igni f icant ly r educed by 
c l o s e d d r a i n a g e , i n c o n t r a d i c t i o n t o s u m p s u c t i o n 
d ra inage wh ich is c o n s i d e r e d as major s o u r c e of intra
abdom ina l in fect ions v ia bacter ia l con tamina t ion of the 
s u m p c a t h e t e r s (19) . N o n e o f t h e s e c o m p l i c a t i o n s 
we re o b s e r v e d in our pat ient . Iso lated panc rea t i c in
jur ies have mortal i ty rate of 3 - 1 0 % (9,20) but this rate 
i s g e n e r a l l y h i g h e r w h e n a s s o c i a t e d i n j u r i e s a r e 
present . I t is h igher in penet ra t ing injuries (22%) c o m 
pared with blunt injury (19%) (8). No death have oc -
cu red in our c a s e s . 

T h e c l o s e d tube d ra i nage w a s ef fect ive in dra in in 
of p a n c r e a t o d u o d e n a l sec re t i ons a n d in p revent ion of 
soi l ing of the per i toneal cav i ty a n d abdom ina l pañetes 
by pancrea t i c ju ice. The re fo re c l o s e d tube d ra inage is 
a sat is factory method in m a n a g e m e n t of the panc rea t i c 
in jur ies a n d we a d v o c a t e i t e s p e c i a l l y w h e n the cir
c u m s t a n c e s d o e s not permit to a d d m o r e risk to the 
qpat ien t by pe r fo rm ing a m o r e c o m p l i c a t e d su rg i ca l 
p rocedu res in unconven ien t s i tuat ions. 
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